A 75-year-old manwas admitted to our hospital because of intermittent fever. His peripheral blood picture showed granular lymphocyte (GL) proliferation.
Introduction
Granular lymphocytes (GLs) have been defined as lymphocytes having more than three azurophilic granules. This cell population constitutes only a minority, approximately 15%, of the peripheral blood lymphocytes; the cells characteristically have natural killer (NK) and antibody-dependent cell-mediated cytotoxic (ADCC) activities.
Granular lymphocyte proliferative disorders (GLPD) have been proposed by Oshimi: GLPD is diagnosed when the peripheral blood contains more than 3,000 GLs/|Lil continuously (1) . GLPDhave been thought to be chronic diseases. Recent reports, however, have shown that GLPDsometimes include aggressive NKcell leukemia (2, 3) . It has been also reported that GLPDis a rare disease in the elderly (4) . We report here a 75-year-old patient with aggressive granular lymphocyte leukemia of the NKcell type, in whoma monoclonal proliferation of the GLswas demonstrated by chromosomal analysis of interleukin-2 (IL-2) stimulated GLs.
Case Report
A 75-year-old Japanese male was referred to our hospital for further examination for intermittent fever and general malaise on December 9, 1991. He had experienced fatigue, anorexia, night sweating and abdominal fullness three months before admission and the symptomsprogressively becameworse with a weight loss of 3 kg. He visited a general physician and was diagnosed as liver dysfunction at first. He, however, became feverish and was referred to our hospital and admitted. On physical examination, several cervical and axillary lymph nodes were bilaterally enlarged, and hepatosplenomegaly was observed. Laboratory data on admission showed a hemoglobin level of 1 1.2 g/dl, and white cell count of 14,800/jul with 92% GLs (Fig. 1) . The platelet count was 5.8xlO4/|il, prothrombin time 1 2.9 seconds (normal, 10-1 2), activated partial thromboplastin time 39.5 seconds (normal, 24-37), flbrinogen 6 1 mg/dl (normal, 1 55-300), fibrin/fibrinogen degradation product 725 ng/dl (normal, 0-100). A bone marrow aspirate showed hypoplastic granulopoiesis and diffuse infiltration of GLs. Chemical data are as follows: total protein, 4.9 g/dl; albumin, 2.2 g/dl; total bilirubin, 1.4 mg/dl; alkaline phosphatase, 3,283 U/l; GOT, 193 U/l; GPT, 149 U/l; LDH 627 U/l; uric acid 4.4 mg/ dl, and creatinine 0.9 mg/dl. Respective serum immunoglobulin levels were as follows; IgG was 1,345 mg/dl, IgA 181 mg/dl, IgM 49 mg/dl, and IgE 3,480 U/ml. Serum 62 microglobulin level was elevated at 8.50 mg/1 (normal, 0-2.4). Haptoglobin was undetectable, and direct Coombstest was negative. Anti-GLL ofNK Cell Type nuclear and anti-DNA antibodies were not detected. Examination of antibodies to Epstein-Barr virus indicated past infection. Results ofphenotypic analyses of the GLsusing monoclonal antibodies are summarized in Table 1 . The GLs were found to contain CD2, CD16, CD38, CD56, and HLA-DR but not CD3
antigens. Therefore, the patient was diagnosed as having NK cell type GLPD.
The patient had a fever and neutropenia, and was treated with clindamycin and aztreonam. The low grade fever, however, persisted. The WBCcount rapidly increased to 24,400/jnl with 78% GLs, and the hepatosplenomegaly developed progressively. Although a combined chemotherapy of cyclophosphamide , vincristin and prednisolone was repeatedly prescribed, his condition was complicated with hyperbilirubinemia and acute renal failure. He finally died of respiratory failure on January 9, 1992 (Fig. 2) . Autopsy revealed patchy hemorrhage in the liver, renal tubular thrombosis and pulmonary edema caused by disseminated intravascular coagulation (DIG). The bone marrow, spleen and liver were infiltrated with a moderate number of GLs.
Chromosomalanalysis
To detect the cause of the abnormal proliferation of GLs, chromosomal analysis of peripheral blood mononuclear cells (PBMCs) was performed by the Q-and R-banding technique.
PBMCs were stimulated with 1,000 U/ml IL-2 or 1.0%
phytohemagglutinin (PHA) to obtain metaphases. In the IL-2 series, inv (9) (p23q31) was observed in all 29 metaphases. On the other hand, in the PHA series, inv (9) (p23q31) was observed in 21 of 30 metaphases, and normal karyotype was also observed in 9 of 30 metaphases ( Table 2 , Fig. 3 ).
Detection ofEpstein-Barr viral (EBV) DNA To detect EBVgenome in the GLs, DNApolymerase chain reaction (PCR) as well as Southern blot analysis were carried out as previously reported (5, 6) . DNAsamples were obtained from PBMCs and spleen tissue.
The PCR with primers for the EBVgenome identified viral PHA: phytohemagglutinin. DNAinbothPBMCs and spleen cells (Fig. 4) . No visible bands, however, were detected by Southern blotting (data not shown).
Cytotoxic activity
NKcell activity was measured in a four-hour 51Cr-release assay using K562 target cells as previously described (7) . The NK cell activity was calculated to be. 69% (control, 18-40). The as say for antibody-dependent cell-mediated cytotoxicity (ADCC) was also performed by a 51Cr-release method using chicken RBCscoated with rabbit IgG against chicken RBCsas previously described (8) . ADCCactivity was calculated to be 79% (control, 41-72).
Discussion
GLPDis divided phenotypically into two major subtypes; CD3-positive, T cell type, and CD3-negative, NK cell type (9) . It has been reported that the T cell type generally has a chronic course, while the NKcell type sometimeshas an aggressive course accompanied with monoclonal proliferation of GLs. In the present case, GLs were phenotypically diagnosed to be of the NKcell type. There are two waysto demonstrate a monoclonal proliferation of GLs, we performed both of them: chromosomal analysis and EBVDNAassay. By chromosomal analyses, inv (9) (p23q31) was demonstrated. It is known that inv (9) (pllql1-13) is constitutional with an incidence of one case per 100 normal persons, while inv (9) (p23q31), which was revealed in this case, is less commonwith an incidence of one case per 5,000 normal persons (10) . The possibility that the inv (9) (p23q3 1) in this patient was a constitutional abnormality was denied by the fact that the metaphases obtained by PHA stimulation showeda mosaic pattern, since constitutional abnormalities would have been seen in all metaphases. Moreover, it has been reported that NKcells can proliferate more rapidly than T cells when stimulated by 12) and that it is difficult to obtain metaphases without IL-2 in NKcell leukemia (13) . In the present case, abnormal karyotypes were detected at a higher frequency by IL-2 stimulation than by PHAstimulation. These results strongly suggest that the GLs might be derived from an abnormal clone possessing the abnormal inv (9) (p23q3 1). Thus, we diagnosed this patient as having granular lymphocyte leukemia (GLL). Therefore, chromosomalanalyses with PHAand IL-2 stimulation are useful for the diagnosis of GLLin GLPD.
Wecould not detect EBVgenome in the PBMCs and spleen cells by Southern blot analysis but it was detectable by PCR, suggesting that most of the GLs were negative for EBVinfection, which was contrary to a previous report (4) . Aggressive GLleukemia of NKcell type is very rare in the elderly. Fernandez et al (14) and Sheridan et al (15) reported a 7 1-year-old and a 65-year-old patients with NKcell leukemia, respectively. The present case is the oldest ever described. All three cases were diagnosed by chromosomal abnormality as having NKcell leukemia, and despite administration of combined chemotherapies, all three died 1 to 3 months after admission (Table 3 ). The present patient developed DIC in the end GLL of NK Cell Type (14, 16, 17) . The cause ofDIC in this disease is unknown; however, assisted therapy for coagulopathy should be considered in the treatment of GLL.
